
- 1 -

Huygens Institute - Royal Netherlands Academy of Arts and Sciences (KNAW)
 
 
 
Citation:
 
F.M.Jaeger, Two Crystallised, Isomeric d-Fructose-Penta-acetates, in:
KNAW, Proceedings, 20 I, 1918, Amsterdam, 1918, pp. 280-282 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This PDF was made on 24 September 2010, from the 'Digital Library' of the Dutch History of Science Web Center (www.dwc.knaw.nl)

> 'Digital Library > Proceedings of the Royal Netherlands Academy of Arts and Sciences (KNAW), http://www.digitallibrary.nl'



- 2 -

, . 

Chemistry. - "Two CJ'ystallis..ed, üOJnm'ic d-Fnwtose-Penta­
acetates". By Prof. Dr. F. M. JAEGM. 

(Communicated in the meeting of .Tune 30, 1917.) 

§ 1. Nine years ago 1) the crystallonomieal character was described 
of a d-Fructose-tetra-rwetate (rupt: 132° C.), prepared by Dr. D. H. ' 
BRAUNS. The compound is rnonocliaic-sphenoidical, with the parameters: 
a: b: c = 1,3463: 1: 1,5733, and fJ = 52°12'. A short time ago HunsoN 
and BRAUNS 2) 8ucceeded in obtaining two isomerie cl'ystallised 
d-Fructose-penta-acetates, whose form-analogy is stf'ikingly eddent, 
as will be clear from what fo11ow8. 

Both penta-acetates pos~ess the -same ('ycle 
molecules, as is Pl'oved by the faet that they 
ft'om d-Fructose-tetm-acetate, namely the 
a-modification by means of ZnCl2 ana 
acetic acid-anhydride, the fJ-modification 
by means of Rtrong sulphuric acid and 
acetic-acid-anhyd1'ide. 

§ 2. J. a-d-FRuCTOSE-PENTA-ACETATE. 

The substance melts at 70° C.; its 
sperific rotation at 20° C. is: ra JD = 
= + 34°,75 in chloroform-solution. 'lts 
taste is a little bitter, and it cI'ystallises 
trom a mixture of alcohol and chloroform 
in prismatic Cl'ystals whit'h are repro­
dnced in fig. 1. 

Rhombic-bisphenoidical. 
a : b : c = 0,4946 : 1 : 0,3349 
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\ Fig. 1. 
; llomzs observecl: 1n = 11101, pl'edomi- " d·Fructose·penla-acetate. 

nant, and b = 10101, appl'eciably smaller. The prism-zone shows 
of ten disturbanees, and its angular values may osciIlate within 
rather wide limjts. Furthermore: q = 1011j, laIge and lustrous ; 
w = (1111, small and lustl'OllS; s - (0211, smaller and somewhat 
dullel'. The external fOl'm is elongated parallel the c-axis. 

1) F. M. JAEGER, Proceed. Kon. Acad. Amsterdam, 10. 563. (1908): Zeits. f. ' 
Kryst. u Miner. 45. 539. (1908). 

~) C. S. HUDSOIII and D. H. BRAUNS, Journ. Amer. Chem. Soc. 37.1283,2736. (19]6). 
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Angles: Observed: Calculated: 
m: m = (110) :-(110) = .. 52°38' 
q:q =(011): (011)=* 37 2 
m:b =(110) : (010)= 6341 
q: b = (011) : (010) = 71 29 
ol:b=(lll}:(OlO)= 7423 
Ol: m = (!lI) : (110) = 52 59 
»:q =(1l1): (011)= 3228 
»: m = (111) : (TIO) = 68 42 
s:q=(021):(011)= 157 
s:m=(021): (110)= 7544 

_ m: q = (110) : (211) =- 81 57 

Olea\'able impel'fectly parallel to 11101. 
On 'In rectangulal' extinetlOn_ 

63°41' 
71 27 
74 30 
52 56 
32 42 
68 33 
15 18 
7543 
81 541j2 

§ 3. Il. j3-d-FRUCTOSIHl<;NTA-ACETATÉ. 
I 

This isomerIe compound melts at 109° 0.; its speeitic l'otation in 
ehlorofol'm-solution is aC20° 0.: [a]n = -120°,9; in benzene [a] 
is: --105°,5. 

The crystals here described were obtained ft'om a solution in ether; 

J!'ig. 2. 
fi-d-Fructose-penta-acetate. 

fl'om b~nzene jhè substance crystallises in individuals containing 1 
molecule_ of benzene. 

Colourless, well-developed, prismatic cl'ystals, which have a feebly 
bitter taste. 

Rlwmbic-bisphenoidical, 
a : b : c = 0,494 L : 1 : 0,9094. 

Ji'01'r11S obsel'ved: q = 1011/, ver." predominant, but yielding bad 
reflexes; b = 10101, smaller, mu('h better reflecting than q i l' = 1101/, 

~ 19 
Pl'oceedings Royal Acad. Amsterdam Vol. XX. 
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lar'ge and hlStr'OUS; W = /1111, smal!, but glVlng good refJexes; 
0=11111, larger than w, but dtlller; rn = 11101, very small, yielàing 
sha/'p ~images. The habit o~ the erystals is elongated pal'allel to the 
a-axis. 

Angles: Observed: Calculated: 
, b: q = (010) : (011) = * 47°43' 

r: r = (101) : (101) = * 57 2 
q: q = (011) : (Ofl) = 84 34 84°34' 
q: r = (01Tj , (lOT) = 69 16 69 19 
r: m = (101) : (110) = 37 58 38 I 
m: q = (lW) : (011) = 72 36 72 39\/2 
q: 0 '= (011) : (111) = 53 49 53 4]1/2 

o . 0 = (1 TI) : (lm = \ 72 22 72 37 
0) m == (111) : (1 JO) = 25 54 25 57 
m: 0 = (1 JO) : (11 ij = 25 59 25 57 
b:o=(OlO):(IIÏ)= 6639 6632 
b:Ol =(010): (111)= 6631 _ 6632 
0: 0) = (IÏÏ) : (111) = 23 24 23 28 
b'm=(OlO):(llO)= 6355 6342!/3 

Perfectly eleavable parallel to 1011/. 
The plane of the optical axes is 1100), p/'obably tlle c-axis is fh'st 

bissectl'ix. 

§ 4. From these measllrements it,is obvious that both isornerides 
possess the same sy171,1netl'y, and, - within the limits ofexperimental 
errors, - t!te same pammetm' a-: b (= 0,4944:). Sneh relations are 
met wilh of ten in the case of polymorphic modifications of the same 
subRtance 1). The' identlty of the cyclie sh'llcture in' both molecules 
compeIs ns to- believe that it is this cyclIr of atoms common to both, 
which detel'mines the vaJne of a: b. Il} no cases of polymol'phism 
whel'e up till now such anaJogy in the values of one of the para-
meter-ratÏos was observed, there could be indieated the exislence of ~ 

a reverslble transition bet ween the two modifications. In the case of 
a- and (J-d-Fl'uctose-pentq-acetates too, as RUDSON and BUAUN demon- . 
strate, no snel! l'evel'sibility seems io exist eithet' (Illonotl'0py). Jt 
may seem pl'obable that in cases like this, no ol'dinary polymol'phism 
is pl'esen!, bllt that in last instanee the ditfet'ences obser'ved between 
sl1ch modifications 'ar'e always causèd by true e/temieal isomel'ism, 
in whirh a great part of the moJecule is common 10 the two modifications. 

Lab01'atory f01' lnorganie anc! Physical Chemz'st1'J! 
of tlte Unive I 'sity. Groningen, Holland. 

1) F. M. JAEGER, Zeits. f. Kl'yst. u. Minet. 40.131. (1905) : thus in the case of a and {J-

1-3-4 Dinit?Y; diethyl·amline; of a~ and {~-Benzyl·phtalim~de (ibid. 40.371. (1905); 

of a- and {l·Mannite, (GROTH's Uhem, Kryst. lIl. 431. (1910) i etc. 


